A LITTLE DOES A LOT 


He thus meets the difficult requirements for wear 


Experience in many foundries is proving that good 
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pump — a difficult application at best — are a case in 
point. The manufacturer makes them of good quality 
gray iron to which is added 1.00% Molybdenum. They 
are oil quenched and drawn to a hardness of 40-45 
Rockwell “C”. 
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resistance at operating temperatures and general reli- 
ability, and does it with better than average economy. 

You will find our book, “Molybdenum in Cast Iron”, 
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and is sent free on request to technical students and 
all others interested in learning more about modern 


materials for modern needs. 
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Editors Column 


It has been the candid opinion 
of your editor that all the very ex- 
cellent plans and scale models of 
the new engineering buildings were 
very nice to look at but that it was 
a matter of conjecture as to whether 
we would ever see them built. This 
impression, which has prevailed all 


during my study at the University, 
has become deep-rooted and last- 
ing. These firm convictions were 


shaken only slightly when Sage 
Green was staked out. At that 
time, this staking was passed off as 
just meaning some more ditches 
which the buildings and grounds de- 
partment are so fond of digging at 
any odd place on the campus. 


My convictions were completely 
shattered, however, upon learning 
that the powers that be were plan- 
ning to have the new chemical en- 
gineering building completed by 
October. It is quite nerve racking 
to have one’s firm convictions so 
completely shattered. Nevertheless, 
I am quite willing to have any such 
convictions about other buildings 


in the engineering group similarly 
shattered. 


It is a far cry from the time when 
the Engineers’ Ball was held in 
Barton Hall but we engineers still 
do pretty well in the Memorial 
Room of the Straight. The night 
club atmosphere of the ball this 
year on February 28th is not stolen 
from this year’s Junior Prom but is 
the same theme as was used by the 
engineers last year. It all goes to 
prove that even the engineers as a 
group can be socially minded and 
raise funds through a dance to de- 
fray the expenses of the Cornell 
Day Show. 


Last month we made the first 
departure from the cover colors of 
red and black and substituted a 
maroon for red and a blue for black. 
You will notice that this month 
we have departed even farther from 
the traditional colors to “clothe” 
our issue in the Junior Week colors, 
blue and white. Appropriate to our 
articles is this month’s cover illus- 
tration, a photograph of a Curtiss 


R. C. Ress '47 


pursuit ship, the Argentine Hawk. 


A while back, we tried something 
new in that we wrote an article 
from notes taken in an interview 
with J. Carlton Ward. Our readers 
were very pleased with the results; 
in the March issue we are attempt- 
ing the same thing from an inter- 
view with Tell Berna. This article 
will present a picture of the nation- 
al defense program with special 
reference to the machine tool indus- 
try. Other articles will include the 
first installment of Yellow River 
Regulation, a translation from the 
Chinese by T’ang, an assistant in 
the civil engineering school, and 
another interesting student article. 


Our personalities for this issue 
will include Pete Gifford, the lad 
from Texas; Bob Ohaus, who holds 
the record for being either secre- 
tary or treasurer or both for more 
organizations on the hill than any 
other student; Ken Kesselring, one 
of “the” E.E.’s; and Professor 
Jeffrey, who holds sway over the 
sophomore materials lectures. 
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Cormell Coomenales 
National 


DR. ARTHUR S. ADAMS 


How men are being trained at 
night to satisfy the nation’s 
urgent need for persons with 
technical training. 


Assistant to the Dean of College of Engineering, and Director 
of Cornell’s Extramural Courses in Engineering at Buffalo 


a HAS been clear to everyone 
for some time that one of the 
nost urgent needs in the present 
~mergency is for trained engineer- 
‘ng personnel. Modern warfare re- 
quires equipment and material, in 
the design and production of which 
the highest engineering skill is re- 
quired. Therefore, if our military 
forces are to be effective, we must 
have a vast industrial organiza- 
tion staffed by the best type of 
trained personnel. Since this _per- 
sonnel is not now immediately 
available, it must be supplied. 
Cornell was one of the first in- 
stitutions in the country to rec- 
ognize this need and to try to do 
something toward meeting it. 


Origin of Plan 


Last summer Dean _ Hollister 
made a nation-wide trip, during 
which he carefully investigated 
engineering personnel needs in de- 
fense industries, especially in the 
aircraft field. He found that vari- 
ous plans were being used to pro- 
vide engineers for these industries. 
Some of these plans contemplated 
the employment in the aircraft 
industry of men trained as me- 
chanical, civil, electrical, and even 
chemical engineers. Upon em- 
ployment they were then retrained, 
at considerable expense to the 
company, to do layout design 
work on aircraft structures. The 
retraining period was approximate- 
ly six months. Dean Hollister felt 
that this delay in the productivity 
and effectiveness of the trainee 
was undesirable and costly. Upon 
his return he investigated the 
needs of the Curtiss and Bell Air- 
craft Companies in Buffalo, and 
in close cooperation with the 
executives of these companies 
worked out a training program for 
layout design men, to be given in 
the evening. Within a month, or 
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Dr. Adams received his di- 
ploma and commission as en- 
sign from the United States 
Naval Academy in 1918, becom- 
ing after a little further technic- 
al naval schooling, executive 
officer of the R-16, a submarine 
detailed to the Panama Canal 
Zone for the duration of the 
World War I. After spending 
three years in the naval service 
Mr. Adams was forced to con- 
valesce in order to regain his 
health. He began at about this 
time his career of teaching, first 
as public school teacher, and 
later as Professor of Mechanics 
at the Colorado School of Mines, 
eventually becoming Assistant to 
the President and Freshmen Ad- 
visor. He earned his Master’s 
degree from the University of 
California some time earlier. 


It was from the Colorado 
School of Mines that Dr. Adams 
came to assume his present posi- 
tion at Cornell as Assistant to 
the Dean of the College of En- 
gineering. With the advent of 
Cornell’s part in national defense 
training, Dr. Adams was placed 
as Director of the Extramural 
Courses in Buffalo. 


more precisely, on October 7, Cor- 
nell’s extramural course in engi- 
neering was inaugurated in Bur- 
gard Vocational High School in 
Buffalo. The object of the course 
is to train men now employed as 
layout designers for more responsi- 
ble positions in this work or for 
promotion to the work of stress 
analysis. The course may be con- 
sidered an up-grading one. 

Two members of the Ithaca 
staff considered to be peculiarly 
qualified for instruction of this 
type went to Buffalo. These were 
M. V. Barton, Ph.D., assistant 
professor of mechanics in the Sib- 
ley School of Mechanical Engineer- 
ing, and Harold V. Hawkins, 
Ph.D., assistant professor of civil 
engineering. The course was called 
Mechanics of Airplane Structures 
and was planned to give an in- 
tensive review of the principles of 
mechanics of materials, together 
with advanced work in the same 
subject as it applies to aircraft 
structure design. 


Program 

Each man registered in the 
course attends one three-hour eve- 
ning class per week. The number 
of registrants was great enough to 
provide for eight sections, meeting 
every evening from Monday 
through Thursday. The Curtiss 
and the Bell Aircraft Companies 
cooperated fully, both in planning 
the course and in making it avail- 
able to their employees. Tuition 
of $45 for the semester was 
charged, and each company set up 
an arrangement with its employees 
to provide for refund of this tui- 
tion charge upon satisfactory com- 
pletion of the course. The course 
has been regular operation 
since its beginning, and reports 
from students and company execu- 
tives indicate that the training 
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given has been well worth the 
effort. 

It should be kept in mind that 
this first course was initiated and 
was in successful operation some 
time before the Congress acted to 
appropriate nine million dollars 
for Engineering Defense Training. 
Immediately upon passage of this 
appropriation, Cornell acted to 


provide another course, the need 


for which had been apparent from 
the first. This second course, 
called Mechanics and Elementary 
Design of Aircraft Structures, had 
for its objective the training of 


submitted to the U. S. Office of 
Education contemplating a maxi- 
mum of 320 students. The pro- 
posal was among the first to be 
approved by the Federal authori- 
ties in the National Engineering 
Defense Training Program, and 
classes started December 9. 


Student Interest 


The first hour of registration on 
the first class night showed clearly 
that estimates of possible attend- 
ance would have to be revised up- 
ward. This was borne out by the 


Curtiss Engineers Lay ou New Designs in Experimental Department 


high school graduates, who had 
studied trigonometry and mechani- 
cal drawing, for positions as drafts- 
men and detailers in the engineer- 
ing departments of the companies. 
It, therefore, is also an up-grading 
course. 

Plans for the course were worked 
out and staff members obtained 
so that classes could begin at the 
earliest possible moment. A ques- 
tionnaire was prepared and circu- 
lated among shop employees of 
the companies and others, seek- 
ing to ascertain the number of 
persons who might take such a 
course. In the first two weeks, ap- 
proximately 350 questionnaires 
were returned and each prospective 
student was interviewed. On the 
basis of the number found quali- 
fied for the work, a proposal was 
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fact that at the end of the week 
406 students had registered. 
Classes averaged over 40, and in 
some cases during the first week, 
as many as a half dozen men stood 
during the entire class period of 
one and three-quarters hours. 

In all announcements and _ in- 
terviews with candidates for the 
course, the fact was stressed that 
the course would be of distinctly 
collegiate grade and that consid- 
erable outside study would be re- 
quired in preparation for class 
work. Rather than acting as a de- 
terrent to registration, this seemed 
to act as a spur. Many young men 
reported that they felt that this 
was the best “break” they had 
ever had. One man registered in 
the course lives in a community 57 
miles from Buffalo and _ proposes 


to make the round trip two eve- 
nings a week in order to take ad- 
vantage of the course. 

As was the case in the earlier 
course, the content of the elemen- 
tary course was carefully planned 
in closest cooperation with air- 
craft company executives. Briefly, 
the course comprises a study of 
statics, elementary mechanics of 
materials, and elementary design 
of aircraft structures. Classes meet 
in the evenings on Monday 
through Thursday, and each stu- 
dent attends two 1-34 hour class 
periods per week. ‘Ten sections 
have been arranged, three meeting 
on Monday and Wednesday at 7 
o’clock, three on Tuesday and 
Thursday at 7; and two meeting 
at 8:45 on Monday and Wednes- 
day, and Tuesday and Thursday, 
respectively. It is contemplated 
that additional sections will have 
to be organized in order that 
classes may not be of unwieldly 
size. Plans are now being worked 
out to accomplish this. The course 
is planned to run until June 30, 
1941. 


Inudusinys Needs 


The way in which Cornell par- 
ticipates in the National Program 
may be of interest. The College 
of Engineering, like other engi- 
neering colleges, determines from 
conferences with industrial execu- 
tives in its area the need for a 
particular type of intensive train- 
ing. On the basis of this informa- 
tion, the content of a course is 
planned to meet the need. Public 
announcement is then made of the 
contemplated course and _prospec- 
tive students are invited to sub- 
mit applications. If a_ sufficient 
number of applications are re- 
ceived to warrant going ahead with 
the course, a proposal is submitted 
to the U. S. Office of Education 
setting forth all details of the pro- 
posed course, together with a pre- 
liminary budget. If the proposal 
is approved, the institution then 
goes ahead with the organization 
of classes. After the first two 
weeks a revised estimate is pre- 
pared based upon the number en- 
rolled in the course. The Office of 
Education then sees to it that 
funds are sent to the university 
sufficient to cover all costs of the 
(Continued on page 25) 
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OCKETS have been used as 

fireworks for hundreds of years 
and even as an engine of warfare 
during the Napoleonic Wars, but 
previous to the discoveries of 
Ziolkovsky (Russia) in 1903, 
Esnault-Pelterie (France) 1907, 
Goddard (America) 1912, and 
Oberth (Germany) 1928, the 
fallacious idea that the reaction 
motor could operate only when it 
had air to “push on” was a uni- 
versal concept. The modern era 
of rocketry may be said to date 
from 1919, the year that Professor 
R. H. Goddard of Clark Univer- 
sity, Worcester, Mass. announced 
to the world the results of the 
experiments by which he verified 
his previous belief that the rocket 
would operate as effectively, or 
more so, in a vacuum. It was 
Ziolkovsky who first proposed the 
present theory, but it remained 
for Goddard to carry out experi- 
ments to verify the hypothesis. 

Today the most prominent re- 
search work in this rapidly expand- 
ing field is being executed in 
America. The nucleus of the ex- 
perimentation is located in Ros- 
well, New Mexico, where Prof. 
Goddard has established himself. 
At the present time his work is 
centered on a study of liquid pro- 
pellants. The American Rocket 
Society also conducts a great many 
experiments in the vicinity of New 
York City, its headquarters. 

Previous to World War II or- 
ganized groups of rocket enthusi- 
asts carried out active programs 
of research in France, Germany, 
Russia, England, Holland, Italy, 
Rumania, and Japan. Because of 
the present international situation 
their activities have either been 
curtailed or subsidized by their re- 
spective governments. 


Pra 


Newton’s Third Law of Motion 
states: T'o every action there is an 
equal and opposite reaction. The 
rocket motor functions according 
to this fundamental precept. 

Today, scientists are endeavor- 
ing to develop the rocket as a 
means of reaching altitudes which 
heretofore have been impossible to 
attain. The greatest altitude at 
which soundings have been made, 
namely, about 20 miles, has been 
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Reaction Propulsion 


MIRCEA R. SFAT, Chem.E. ‘43 


A student relates the history of reaction propulsion 
and describes the fundamental principles, essential 
features, design, and flight of rockets. 


reached by the use of balloons. 
This distance represents but a 
small fraction of the height to 
which the atmosphere is supposed 
to extend. In the region which 
is still unexplored many import- 
ant matters await investigation: 
the density, chemical constitution, 
and temperature of the atmos- 
phere; the nature of the alpha, 
beta, and gamma radioactive rays 
from matter in the sun as well as 
the ultra-violet spectrum of this 
body; the nature of the aurora; 
and the existence of the geocoron- 
ium _ sphere. 


Since the practical limit of alti- 
tude of the balloon is about 20 
miles, the scientist must look to 
another method of reaching ex- 
treme altitudes, a method which 
is not limited by the need of a 
comparatively dense medium. The 
rocket, a reaction motor, offers the 
solution to the problem. It is the 
only machine which can lift itself 
in the absence of an atmosphere. 


An excellent example of the re- 
action principle is the action of a 
gun when it is fired. Newton’s 
third law may be given in terms 
of mass and velocity in order to 
be made applicable to this illus- 
tration. Let us say for ex- 
ample, that the mass of the gun 
is 3200 oz. and the mass of the 
bullet is 1 oz. Upon firing the 
gun the velocity of the bullet is 
found to be 3200 ft. per sec. Then, 
by the reaction principle, 3200 
times 1 equals 3200 times the 
velocity of the gun. The velocity 
of the gun is therefore 1 ft. per 
sec. and in a direction opposite to 
that of the bullet. The resulting 


force is manifested as the “kick” 
of the gun. 


When a rocket is fired, a mass 
of powder is converted to a gas 
and ejected at a high velocity 
through a suitable nozzle. The 
analogy to the gun is evident. The 
difference between the two cases 
is that the rocket maintains a con- 
tinuous firing of the explosive, and 
the velocity of the rocket is there- 
fore constantly being increased. If 
the continuous firing of the fuel 
be considered a succession of small 
explosions, it is readily seen that 
each explosion imparts an incre- 
ment of velocity to the velocity 
already attained by the _ rocket. 
Another factor which causes the 
velocity to increase is the con- 
stant decrease of the mass of the 
rocket. Since the mass decreases, 
the velocity must increase in order 
to maintain the equilibrium pos- 
tulated by the reaction principle. 


A consideration of the forces 
which are exerted by an explosion 
in a chamber demonstrates the 
nature of reaction propulsion. In 
a completely enclosed chamber, 
every force component tending to 
move the rocket in one direction 
would be completely neutralized 
by an equal and opposite force 
tending to move the rocket in the 
opposite direction. But when an 
outlet is provided, the force com- 
ponent tending to move the rocket 
in the direction of the outlet is 
completely dissipated by the gases 
escaping through the outlet. There- 
fore, the counter component force, 
which tended to move the rocket 
forward is free to do so, and the 
rocket moves forward. 


The two fundamentals pointed 
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out above are the basis of reac- 
tion propulsion, namely: 


1. The steady firing of fuel im- 
parts to it an ever-increasing 
velocity. 

2. The reaction motor will oper- 
ate in a vacuum. 


Essential Geatures 


The fuels which a rocket uses are 
of two classes: namely, solid and 
liquid. In the earliest development 
of reaction propulsion, solid pro- 
pellants, such as gunpowder and 
dynamite, were in common. use. 
Goddard’s earlier research, per- 
formed exclusively with gunpow- 
der fuels, brought out two import- 
ant facts. First, in order to obtain 
maximum velocity of ejection from 
the exploded fuel, comparatively 
thick-walled combustion chambers 
had to be employed which neces- 
sarily required quite heavy motors 
and which placed the dry fuel 
rocket at a big disadvantage. 
The second important fact deals 
with the relation of chamber size 
to grain size. He discovered that 
large grains of powder had to be 
used in large chambers if danger- 
ous pressures were to be avoided. 


Theoretically, dynamite should 
be an excellent propellant material. 
It is comparatively safe to handle 
and its propellant force compared 
with that of gunpowder is very 
much greater. Experiments with 
it, however, proved it a failure and 
its use as a fuel has been discon- 
tinued, 


Liquid fuels soon replaced the 
solid fuels because the liquid pro- 
pellants not only offer consider- 
ably more energy per unit mass, 
but admit of greater control and 
a wider range of usefulness. After 
much research, a combination of 
liquid oxygen and gasoline was 
found to be the most practical 
type of liquid propellant. Other 
combinations, such as liquid oxy- 
gen—liquid hydrogen and _ liquid 
oxygen-alcohol were found less 
suitable to the purposes of the 
rocket. 


Design Problems 


The design of the fuel chambers 
is dependent upon the type of fuel 


to be stored therein. Solid pro- 
pellants are kept by two methods. 
More common of the two is the 
storing of the fuel in the combus- 
tion chamber itself; thus, the de- 
sign of the combustion chamber is 
automatically the design of the 
fuel reservoir. The second method 
involves the use of a cartridge type 
of container. The cartridge is de- 
signed primarily for lightness since 
it is not subjected to any sort of 
pressure. 

Liquid fuel containers offer a 
much greater problem, because of 
the pressures and temperatures in- 
volved. This discussion will be 
limited to the consideration of the 
liquid oxygen-gasoline fuel. Two 
separate chambers are employed, 
each of which is designed accord- 
ing to the requirements of its 
function. The gasoline container 
can be constructed of duralumin, 
an aluminum alloy which is capa- 
ble of withstanding the small pres- 
sure which is used to force the 
gasoline into the reaction chamber, 
is fairly light, and is also resistant 
to corrosion. Because liquid oxy- 
gen has a temperature of -182 de- 
grees C. and its vapors exert con- 
siderable pressure, it follows that 
the oxygen chamber must be con- 
structed of a material which pos- 
sesses a high tensile strength at 
-182 degrees C. and still be as light 
as possible. Again duralumin satis- 
fies the requirements. It has been 
used extensively by the German 
experimenters. 

The next problem in the design 
of the rocket is the method for 
supplying the propellant material 
to the reaction chamber. Here, 
as before, the state of the fuel de- 
termines the supply method. 
There are two means of supplying 
solids to the reaction chamber. 
The most common method is ac- 
tually not a supply method at 
all. The fuel is merely fired in the 
reaction chamber, where it is 
stored. Dr. Goddard did much to 
develop the cartridge type of load- 
ing device, the second method for 
supplying solid propellants to the 
combustion chamber. The details 
of this system are much too elab- 
orate to be discussed here, but let 
it suffice to say that this method 
enables high chamber pressures to 
be used and permits most of the 


rocket to consist of the ever-im- 
portant fuel. The empty cartridges 
are ejected from the rocket, thus 
increasing its efficiency. 


Liquids are supplied by two 
types of supply systems. Pump 
feeding, a purely mechanical 
method, has been used, but be- 
cause of the increase in mass due 
to the pumps, this system has 
given ground to the pressure sys- 
tem. The principle of the latter 
system is that both the oxygen 
and gasoline are forced into the 
combustion chamber under the 
pressure of a gas. Since liquid oxy- 
gen is readily volatile at ordinary 
temperatures, it creates a pressure 
upon itself and is forced into the 
reaction chamber. Gasoline is not 
as volatile as oxygen under the 
same conditions and an inert gas 
must therefore be used to force 
the gasoline into the combustion 
chamber. Nitrogen is commonly 
used for the purpose because it is 
readily available and lends itself 
to control. The nitrogen gas is 
kept in a tank under its own pres- 
sure. 


The reaction motor consists of 
two essential parts, the combus- 
tion chamber and the nozzle. The 
design of both these parts is ex- 
ceedingly important, for the ef- 
ficiency of the entire .rocket de- 
pends in a large measure upon 
them. A complete discussion of 
their design and function would 
involve consideration of the ther- 
modynamics of the rocket. The 
mathematical treatment of the 
rocket is not within the scope of 
this article. 


Rachet Research 


Size, shape, and material are 
the main elements of the reaction 
chamber. When doing his work 
with solid propellants, Goddard 
discovered that large chambers are 
about 20% more efficient than 
small ones, all other factors being 
the same. Since this research was 
of a static nature, he did not come 
to any conclusion concerning the 
material of which the chamber was 
constructed. He did find, however, 
that solid fuels required a com- 
paratively thick-walled chamber, 
and that the chamber had to stand 
exceedingly high temperatures. 
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Liquid fuel reaction chambers have 
been investigated more thoroughly 
and several interesting conclusions 
are to be noted. German experi- 
menters have found that the best 
shape for the chamber is approxi- 
mately that of a hen’s egg. This 
shape allows for a complete combus- 
tion of the fuel and seems to ac- 
count for a “suction” upon the en- 
tering fuel. There is no explana- 
tion for this “sucking” action. God- 
dard made two discoveries con- 
cerning liquid fuel combustion 
chambers in his work with liquid 
propellants. The first one deals 
with the size of the chamber. He 
noted that large chambers afford 
more efficiency than the small 
ones, which is in keeping with his 
statement concerning the efficiency 
of chambers employing solid pro- 
pellants. The second discovery 
concerns the weight of the cham- 
ber and is one of the most import- 
ant discoveries made in the study 
of reaction propulsion. He found 
that moderate pressures could be 
used with liquid fuels, thereby re- 
ducing the necessary weight of the 
reaction chamber. The problem of 
weight always comes to the front, 
for the smaller the mass, the larger 
the velocity will be, assuming that 
the same amount of fuel is used. 
The requirements of the material 
constituting the chamber are rigid. 
They are: the metal must retain 
its strength at high temperatures 
and it must be as light as possible. 
No truly satisfactory alloy has yet 
been found, but research in the 
light metals, such as aluminum 
and beryllium, should yield in- 
teresting results. 

The nozzle of the reaction motor 
has been patterned after the nozzle 
of the De Laval steam turbine. 
The essential features of the noz- 
zle are the constriction at its 
throat and the flaring tube which 
extends from the throat. Both fea- 
tures have a specific function. The 
constriction, which is located at the 
end of the tube attached to the re- 
action chamber, enables larger pres- 
sures to exist in the chamber. The 
flaring tube allows work to be ob- 
tained from the energy released 
by the expanding gases. The 
amount of flare is determined by 
the nature of the escaping gas and 
the nature of the medium. Al- 
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though the experimental rockets 
have not necessitated use of 
mathematically correct nozzles, 
mathematical precision — because 
larger rockets would have to be 
equipped with nozzles designed with 
too large a flare—would cause eddy 
currents to be set up in the tube 
while too small a flare would result 
in an inefficient use of the energy 
obtained from the expanding 
gases. The length of the tube 
bears a relation to the efficiency 
of the motor. Goddard found that 
for the same length of chamber, a 
medium sized nozzle gives greater 
ejection velocities than a short or 
long nozzle, and in any case, the 
short nozzle gives less velocity 
than the medium or long nozzle. 
The material used in the construc- 
tion of the nozzle must satisfy the 
same requirements which are ful- 
filled by the reaction chamber, 
namely, resistance to heat and 
lightness. 

When designing the hull or shell 
of the rocket, the designer must 
consider the nature of the medium. 
If the rocket is to be used in an 
atmosphere, then a shell of small 
cross-sectional area should be used 
in order to reduce air resistance to 
a minimum. In a vacuum, a 
spherical shape is best, because 
this type of design admits greater 
ease of control. The material of 
the shell should be light and capa- 
ble of resisting sudden changes of 
temperatures, as well as_ stresses 
and strains. Aluminum and alumi- 
num alloys have been found to 
suit these requirements remarkably 
well. 

Blight Prollems 

A serious problem of rocketry 
is the question of stability. God- 
dard has devoted a great deal of 
his energy to the solution of this 
problem and has achieved a re- 
markable degree of success. He 
found, that rocket flight is more 
unstable at low velocities than it 
is at high velocities, regardless of 
the means employed to stabilize 
the flight. Fixed air vanes of large 
size were found to be worse than 
useless at small velocities because 
they increased the deviations due 
to the wind. Therefore, fixed air 
vanes should preferably be small, 
or dispensed with entirely if auto- 


matic stabilization is to be em- 
ployed, to minimize air resistance. 
Goddard’s work with gyroscope 
stabilization has been especially 
successful, and it may be that this 
type of stabilization is the solu- 
tion to the problem. A suitably 
designed gyroscope was used to 
control a set of movable directing 
vanes. At low velocities, there 
were deviations which attained a 
maximum of 30 degrees, but upon 
developing a greater velocity, the 
rocket described a rather flat, 
smooth trajectory. 


Bringing the rocket and its load 
back safely to the earth has given 
rise to several forms of landing 
devices, the most practical and 
important one being the _para- 
chute. Again, the researches of 
Goddard offer valuable informa- 
tion. If the parachute is so large 
that the velocity will be decreased 
greatly when the denser air is 
reached, the descent will be so 
slow that finding the apparatus 
will not be so easy as would be 
the case with a more rapid descent. 
Therefore, part of the parachute 
device must be lost automatically 
when the apparatus has fallen into 
air of a certain density, or else 
the parachute must small 
enough to facilitate a rapid descent 
with additional parachute devices 
rendered operative as the rocket 
nears the ground. 


Further development in the en- 
gineering of the rocket will result 
in increased efficiency and a real 
possibility of a practical means of 
attaining extreme altitudes. The 
most important problem at the 
present time is centered about the 
reduction of the initial mass of the 
rocket to a minimum. This 
amounts to developing lighter ma- 
terials of construction and more 
efficient use of the fuels now under 
surveillance. Until the rocket can 
reach an altitude exceeding 20 
miles and admit of greater con- 
trol, it will be useless from a prac- 
tical standpoint. Visions of inter- 
planetary flights offer the meta- 
physicians food for thought, but 
progress is slow and the more im- 
mediate objectives of the mete- 
orologist and physicist are by far 
the more important goals to be 
obtained by the rocket. 
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Pro}. G. R. McCaulley 


Professor McCaulley, a new mem- 
ber of the engineering faculty, came 
to us last fall from Kansas State, 
where he taught for three years in 
the departments of applied mech- 
anics and architecture. After grad- 
uating from M.LT. in 1934 with 
a bachelor’s degree in civil engin- 
eering, he obtained employment 
with the American Steel Derrick 
Company as a structural designer. 
During the first six months on this 
job he was “turned loose” in the 
shop, where he was instructed to 
observe the fabrication of the vari- 
ous types of steel structures; the 
remainder of that year he spent in 
the office designing the structures 
he had watched in the making earl- 
ier that year. 

The following year he received a 
scholarship to continue his studies 
at M.I.T. After he received his 
master’s degree in 1936, he got a 
job with the Eastman Kodak Com- 
pany in Rochester, where he not 
only designed structures but also 
served as field engineer on construc- 
tion work. After he had worked 


From M.1.T. via Kansas State 


for Eastman one year, he received 
almost simultaneously two offers 
of jobs, having been highly recom- 
mended by his dean at M.I.T. The 
first offer was to work for a de- 
signer in New York City, while the 
second was to teach at Kansas 
State. Since he had always been 
interested in teaching, he decided 
to accept the position at Kansas 
State. 

Commencing his teaching career 
at Kansas State in 1937, he served 
in two departments: applied me- 


Prominent Among 


chanics and architecture. Profes- 
sor McCaulley came east last sum- 
mer and had an interview with 
Dean Hollister concerning a pos- 
sible position on the Cornell faculty. 
He returned to Kansas State and 
taught summer school. After class 
on the last Saturday before the 
close of summer school he received 
a telegram from Dean Hollister 
notifying him of a teaching vacancy 
and offering him a position in the 
department of applied mechanics. 
He made up his mind overnight 
and took the Streamliner east, ar- 
riving at Cornell the following 
Monday. The University granted 
him two weeks’ leave in order to 
permit him to get settled in Ithaca, 
and he started to teach a few days 
after the beginning of the fall term. 

Every summer since his gradua- 
tion from college, except in 1939, 
he has spent working for the East- 
man Kodak Company. No doubt 
this work has been responsible for 
his intense interest in photography. 
During the summer of 1939, which 
he spent in Hawaii, he exposed ap- 
proximately 1000 feet of Koda- 
chrome film. 

Because he holds a reserve com- 
mission in the U. S. Corps of En- 
gineers, he is naturally wondering 
about his chances of being called to 
active duty. He was married last 
June Ist, and when questioned 
about it laughingly assured us he 
definitely is not a draft dodger. 


Tnauers Nelson, ME. 


Three years have passed since 
Trav first walked across the cam- 
pus to classes, and those three years 
have been filled with many varied 
experiences and _ activities. He 
missed the opportunity and pleas- 
ure of wearing a “dink” because 
he entered as a sophomore from 
Baltimore Polytechnic Institute. 
The school is essentially a high 
school such as the average person 
attends but the amount of technic- 
al training was sufficient to allow 
him to enter here as a sophomore. 

Trav’s decision to come to Cor- 
nell may be attributed to two 
things. The strong alumni group 


Councilman Nelson 


in and around Baltimore persuaded 
him to come to Ithaca for Cornell 
Day, and it was then that Trav 
decided to attend Cornell. 

Unlike many engineers Trav has 
spent his summers relaxing at a 
summer camp near Cooperstown 
where he served as a counselor in 
charge of tennis and handicraft. 

Spare time is often a rare thing 
around here but he can always put 
away the books on weekends long 
enough to take in a show and per- 
haps visit the “Dutch.” At other 
times he can be found tinkering 
with the “Black Dragon”, a model 
A Ford that owes its long life to 
Trav’s desire to tinker. 

If one were to look at Trav’s list 
of activities and societies he would 
find such things as: Junior Board 
Member of THE Cornett ENGIN- 
EER, Freshman Advisory Commit- 
tee, President of the Student En- 
gineering Council, Manager of 150 
pound football, Atmos, Red Key, 
Sphinx Head, Tau Beta Pi, Phi 
Kappa Phi, A.S.M.E. and Round 
Table Conference Committee. He 
is also treasurer of his fraternity, 
Phi Gamma Delta. Another honor 
that has been given him is one with 
which not a great many people are 
familiar. This was his inclusion 
in the college “Who’s Who in 
America.” 

Perhaps the most valuable of all 
the activities listed above, in Trav’s 
estimation, was the job of manag- 
ing the 150 pound football team. 
The experience and training gained 

(Continued on page 26) 
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Engineers 


Se, Gl. 


Our story begins in the summer 
of 1937 in the forests of Wisconsin. 
A forest fire has been raging out of 
control for two weeks and a tired 
but determined crew is trying to 
hold the flames in check to prevent 
further damage. We were in the 
vicinity of the forestry camp and 
went over to get a report on the 
fire. We talked with one member 
of the crew that had just come in 
from ten solid hours of work and 
he gave us a first hand report on 
conditions as they actually were. 
Thanking him we left the camp, 
returned to our own camp, giving 
the matter no more thought. 

Four years later we met the 
man again, this time on our own 
campus. His name now was quite 
familiar for he was a prominent 
senior and his name—Paul Sim- 
mons. We stopped and talked 
with Paul and he told us a bit 
about his life which we now pass 
on to you. 

That experience in Wisconsin 
was just part of the work he did 
during the summer before he came 
to Cornell. His job was officially 
listed as Forest Guard and in addi- 
tion to fighting the annual fires he 
also did some mapping and _per- 
sonnel work, 

The following summer was not 
quite as exciting but no doubt it 
was more valuable to him, for he 
was Assistant Engineer in the 
Missouri Electric Power Co. 


Married Man 
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Between his sophomore and 
junior years he went to Surveying 
Camp, which is required of all 

School was uneventful during his 
junior year until a certain day in 
February, February 4th to be exact, 
when Paul marched up the aisle 
to become a married man. When 
not in school, he likes to go hunting 
and fishing or perhaps target shoot- 
ing. Most of his activity is con- 
fined to the country in Missouri 
for his home town is Webster 
Groves. 

Four years have produced a big 
change in the boy who first worked 
in Wisconsin; perhaps the many 
activities on our campus have been 
responsible for the change. At any 
rate they certainly have added 
something that studies alone can- 
not give. His activities include: 
Manager of Wrestling, Vice Presi- 
dent of Red Key, Wrestling Club, 
President of C.E. Junior Class, 
Kappa Beta Phi, Kappa Tau Chi, 
Pyramid, Athletic Council, and 
Freshman Advisory Committee. 

After graduation Paul wants to 
enter the sales division of some 
company producing technical equip- 
ment. 


Sam Brown, E.E. 


A tall lanky man with curly dark 
blonde hair, Sam Brown is well 
known around the engineering 
campus. Sam is a practical fellow 
with a secret ambition to become 
a commercial pilot. His choice of 
communications as his senior op- 
tion in electrical engineering is a 
direct follow-through of his inter- 
est in radio; he has been a “ham” 
for a number of years and is the 
owner and operator of the amateur 
radio station W8NWZ. Another 
of his interests is flying. He re- 
ceived his private pilot’s license up- 
on completion of the first C.P.T. 
course held at Cornell last year, 
and now has 80 hours flying time 
to his credit. In addition to these 
hobbies, he has made a study of 
meteorology, but he modestly feels 
his knowledge is too incomplete to 
permit him to comment on the 


baffling weather conditions which 
prevail in Ithaca. 

All his experience, however, has 
not been in an ethereal field. Two 
summer vacations were spent in 


_ very much down-to-earth work with 


the State Highway Maintenance 
Department. Sam looks back up- 
on the time he spent with pick and 
shovel as very enjoyable since all 
the members of the gang were also 
college students. Such. hardy work 
paid dividends in college because it 
kept him in condition for track and 
crew. 

Included in the honors Sam has 


Pilot Brown 


earned are member of the Frosh 
Advisory Committee, member of 
the Honor Committee in the E.E. 
School, member of Eta Kappa Nu, 
Chairman of the Student Branch of 
the A.I.E.E., and chapter president 
of his fraternity, Alpha Sigma Phi. 
Sam was a member of the business 
board of THe Cornett ENGINEER, 
but because of his work in flying 
and radio he had to withdraw from 
active participation. He has held 
the Fred Wilson and the John 
Leisenring Wentz Scholarships. 
Sam hails from McGraw, New 
York in the Cortland area, and 
therefore working at the Ithaca Air- 
port last summer was not only in- 
teresting but also conveniently near 
home. While working at the Air- 
port he designed and constructed 
a special lightweight aircraft re- 
ceiver for use in the Cub planes; 
the completed instrument weighs 
less than four pounds. Last sum- 
mer he represented Cornell at the 
National Intercollegiate Flying 
Meet at Lockhaven, Pa. 
Currently, his spare moments 
(Continued on page 26) 
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Pursuit for Greedam 


M. V. BARTON, Ph.D. 


A professor in Cornell's Extramural Engin- 
eering Course in Buffalo discusses the 
performance, design, assembly and mass 
production of Uncle Sam’‘s pursuit planes 
and tells how two important aviation com- 
panies are fulfilling America’s need for 
speed in the air. 


IVE hundred ninety feet per 

second or thirty-seven auto- 
mobile lengths in one second of 
time is about the speed of Uncle 
Sam’s newest pursuit airplanes. 
Four hundred miles per hour in 
routine flight would have seemed 
improbable a short time ago and 
by the same token might be con- 
sidered mediocre by tomorrow’s 
standards. This continuous im- 
provement of aircraft performance 
is largely due to the coordinated 
efforts of the engineer, the metal- 
lurgist, and the man in research. 


Most of us probably think of 
these fast aircraft by their army 
designation, such as P-39 or P-40. 
The symbol P-39 means that the 
airplane is the thirty-ninth model 
of the pursuit type of aircraft ac- 
cepted for use by the U.S. Army, 
and for which an initial order has 
been placed for its production. 
The P-39 is a sleek model, also 
known as the “Airacobra”, made 
by the Bell Aircraft Corporation 
in Buffalo, N. Y. The P-40 is one 
of the famous Curtiss Hawks made 
by the Curtiss Aeroplane Division 
of the Wright Corporation at Buf- 
falo, N. Y. 


D 


As the name implies, the pur- 
pose of the interceptor pursuit 
airplane in warfare is to prevent 
enemy aircraft from reaching their 
objectives. For this reason they 
must be fast, be able to gain alti- 
tude rapidly, maneuver easily, and 
carry formidable armament. This 
type of airplane, in a sense then, 
is a sort of flying gun mount. All 
the details of design and _ perfec- 
tion of performance are directed 
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Dr. Barton graduated 
from the California Institute of 
Technology in 1932 with an en- 
gineering B.S. degree. Follow- 
ing his undergraduate days, dur- 
ing which he carried on research 
in thin structures used in air- 
craft, he spent three years with 
the Bureau of Reclamation at 
Denver, Colorado, as Junior 
Engineer, working on_ stress 
analysis and design for gates 
and valves section for Boulder 
Dam, Grand Coulee Dam, and 
others. He received his MLS. in 
Civil Engineering from the Uni- 
versity of Colorado in 1937, and 
his Ph.D. in Mechanics from 
Cornell in 1940. 

He received his instructorship 
in the Cornell Machine Design 
Department in 1937; his ap- 
pointment to Assistant Profes- 
sor of Mechanics of Engineering 
followed in 1940. 


Dr. Barton is one of the three 
who assumed the teaching re- 
sponsibility in Buffalo at the in- 
auguration of Cornell’s part in 
national defense training, guid- 
ing Bell and Curtiss employees 
in advanced design and analysis. 


toward getting the guns pointed 
in the right direction at the right 
time. 

There are various opinions as 
to the most effective armament 
for a pursuit airplane. The Brit- 
ish favor loading the plane down 
with guns to the extent that eight 
or more machine guns can _ be 
brought to bear at the same time. 
It is not without reason that these 
planes are called “flying shotguns.” 
The pursuit aircraft designed in 


this country are also capable of 
carrying tremendous armament. 
It may consist of one 37 m.m. 
(about 1144”) cannon _ firing 
through the propellor hub or the 
propellor disc, two .50 caliber and 
two .30 caliber machine’ guns 
synchronized for firing through the 
propellor disc, and four or more 
caliber machine guns firing 
from the wings. 

The development of an airplane 
structure which can fulfill all the 
specifications for wartime needs is 
a long process requiring the best 
engineering skill, production 
methods, and supervision obtain- 
able. The airplane structure it- 
self is complicated. Its various 
parts — such as_ landing gear 
mechanism, oil tanks, gas tanks, 
cables, control tubes,—must be 
kept within the best aerodynamic 
outside shape, and the completed 
plane must be strong, light in 
weight, and perfectly balanced. To 
give an idea of the complexity of 
the design problem it might be 
pointed out that each airplane 
contains about 80,000 rivets, the 
location of each of which must be 
specified on an engineering draw- 
ing. 

There are three major engineer- 
ing steps in the design and _pro- 
duction of a pursuit airplane. They 
are the determination of the out- 
side surface or shape and arrange- 
ment of equipment, the structural 
design of the parts, and the final 
testing. These three functions 
sometimes proceed somewhat 
simultaneously, although the above 
sequence is the usual order. 


After the general features, such 
as the power of engine, approxi- 
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mate size, approximate weight, and 
so forth, are decided upon, a three 
view drawing is made. This draw- 
ing, showing the general contours 
of the airplane, is submitted for 
final modification of outside shape, 
to the aerodynamicist, whose main 
tool is the wind tunnel. When 
preliminary aerodynamic studies 
are completed, a scale model is 
made of the proposed airplane, 
which is then tested in the wind 
cunnel to determine its flight 
characteristics, such as_ stability, 
drag, and lift. The control sur- 
faces and other details are modified 
in order to obtain the optimum 
shape. Close prediction can be 
made at this time as to the finish- 
ed airplane’s performance, speed, 
maneuverability, and _ stability. 

The loads and other information 
found by the aerodynamicist are 
given to the designer, who in turn 
provides for the structure of the 
airplane, arranges and makes de- 
tails of all parts, and plans their 
design for production. 

A study is made of the arrange- 
ment of the equipment in and 


around the cockpit. For this pur- 
pose a full scale wooden model is 
made of part of the fuselage and 
wings. This model is called the 
“mock up”, by means of which 
the best locations for the control 
levers, instruments, cables and 
tubes, as well as provision for the 
proper visibility of the pilot, are 
determined. 


Design Protlems 


After this preliminary study is 
completed, the design of the struc- 
ture begins. An essential feature 
of this problem is the considera- 
tion of the strength of the struc- 
ture and its parts. Unlike the 
automobile designer, the airplane 
designer cannot freely add metal 
here and there to strengthen the 
structure. Because weight is a 
primary consideration, the aircraft 
designer is always conscious of an 
upper limit in his design and 
strives to make the structure with- 
out excess strength. A _ structure 
that can take several times the re- 
quired load without failure is, in 


its way, as bad as one that is not 
strong enough, because of the ex- 
cess structural weight it would 
have. 

Balance is an important item 
the designer must watch. The 
weight of all parts must be com- 
puted and the location of the cen- 
ter of gravity kept within very re- 
stricted limits for the proper per- 
formance of the completed air- 
plane. 

To add to the difficulties, most 
of the structures are made up of 
sections of thin material. These 
thin shells under the action of 
loads may fail by buckling or “oil 
canning.” All buckling does not 
necessarily mean failure of the 
structure, because many times it 
takes place under normal load, on 
release of which the member re- 
sumes its usual shape. A story is 
told about one of the earlier types 
of transport airplanes. A_ bulk- 
head panel of thin material that 
could be seen by the passengers 
would have rippling waves criss- 
crossing it as changes of load oc- 
curred, much to the observers’ con- 
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—Courtesy Curtiss Aeroplane Division 


Curtiss P-40 Pursuit Plane in Flight 
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sternation. The panel was not 
strengthened for this would add 
weight to a structure that was 
sufficiently strong. The passengers 
were made happy by merely cov- 
ering the panel so that the buckling 
could not be seen. The question 
of elastic stability is very com- 
plex and calls for considerable 
training and experience in_ this 
type of design before thorough 
competency is attained. In many 
instances it is found impossible 
to make a design on a completely 
rational basis. Physical tests are 
made on many of these more com- 
plex parts to determine exactly 
how they will act under load. It 
a design is too weak it is “beefed 
up” and if it is over-strong, some 
metal may be removed. 


Production 


As the detailed design of the 
airplane proceeds, consideration 
for production is made. Parts are 
designed for mass production. Each 
piece must be designed so that it 
can be fabricated with convention- 
al machine tools. Before a final 
selection of a design is made, many 
modifications and proposals are 
considered. 

The actual production of the 
completed airplane then begins. 
The loftsmen, following the en- 
gineering drawings, make _ sheet 
metal templates of steel, which be- 
come the patterns for the sheet 
metal parts of all the airplanes 
produced. Two aluminum parts, 
simultaneously with the 
templates, are used to build two 
experimental airplanes, one for 
static testing, and one for flight 
testing. 

Because many different forg- 
ings are used on an airplane and 
because it would not pay to have 
only one or two of these made for 
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the experimental models, the 
forged shapes are cut out of solid 
steel by a special machine. A 
wooden pattern is made the exact 
size and shape of the final forging. 
The contours of this pattern are 
followed by a mechanical arm, 
which in turn moves a cutter and 
reproduces the shape in steel. As 
parts are completed they are as- 
sembled, and modifications made 
on the design drawings as requir- 


ed. 
Atssemlly 


Assembling an airplane is a 
complicated task. The smoother 


or “cleaner” the outside surface 
of an airplane the better the flight 
performance. This means that any 
openings should be set flush in the 
surface. Limitations on the num- 
ber of openings cause limitations 
of space, so that it is difficult to 
reach some of the parts in order 
to assemble them. This difficulty 
is particularly evident in an at- 
tempt to back up rivets which are 
being driven in a very small ac- 
cess opening. The problem is so 
difficult at times that a_ special 
rivet is used which may be driven 
from one side only. These are ex- 
plosive rivets. The end of the 
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rivet opposite the head contains 
a small charge of powder. When 
heat is applied to the head the 
powder explodes, causing the end 
to mushroom out, thus holding 
the rivet in place. An 1” rivet 
makes about as much noise 2s 
the explosion of a .22 caliber bul- 
let. 

Following the assembly of the 
two test models of the new air- 
plane, one of the experimental 
airplanes is statically tested. The 
various parts of the wings, fuse- 
lage, tail surface, and so forth, are 
mechanically subjected to loads 
that simulate flight conditions. 
The loads must be carefully dis- 
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tributed and applied so that true 
conditions of loading are obtained. 
The load is usually added in 10% 
increments up to the design load 
and in the case of destruction tests 
in 5% increments until the struc- 
ture collapse. The design is con- 
sidered excellent when the failure 
of the structure occurs at the op- 
timum load, thus insuring maxi- 
mum strength without excessive 
structural weight. 


The second experimental model 
is flight tested. After the pre- 
liminary ground tests are made to 
determine how the airplane 
handles on the ground it takes to 


—Cuts Courtesy Bell Aircraft Corp. 


the air for the first time. Rigorous 
tests on maneuverability, speed, 
climb, and dive are made. Dive 
tests have recently been made at 
speeds in excess of 600 miles per 
hour. This certainly is an indi- 
cation of the excellence of the 
aerodynamic and_ structural de- 
sign. In some maneuvers, the ac- 
celeration caused by changing di- 
rection, such as pulling out of a 
dive, is eight times that of gravity. 
This acceleration only lasts mo- 
mentarily, but usually the pilot 
becames blind or “blacks out” be- 
cause of the rush of blood away 
from his head. The loads on an 
airplane are greatly increased at 
these high accelerations. For in- 
stance, a pilot normally weighing 
150 pounds has an effective weight 
or a push against the seat of 1200 
pounds when accelerating at 8 g’s. 
Small wonder some pilots describe 
the sensation of pulling out of a 
fast dive as a “kick in the pants”! 


After flight tests are completed 
and an order is made for a speci- 
fied number of planes, the produc- 
tion line is operated at full capac- 
ity to turn out planes on a mass 
production basis. 


Conclusion 


The design procedure outlined 
here may be modified in any par- 
ticular company or for any par- 
ticular design. The procedure 
discussed, however, ‘s representa- 
tive of the general aspects of de- 
sign. 


It should be especially stated 
here that the manufacturers of 
these pursuit airplanes in Buffalo, 
the Curtiss Aeroplane Division of 
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reasurer and Placement Director 


Fellow Engineers: 


Defense is now our No. 1 indus- 
try. First in importance and first 


in size. Little activity in this 
country is carried on today that in 
some fashion does not feel the in- 
fluence or effects from our vast 
preparedness program. Engineers 
in particular are in the first line of 
the defense work. Engineers of 
all kinds are in tremendous de- 
mand, and their knowledge and ex- 
perience is of great importance to 
our country and those charged with 
building its adequate defense. 
Civil engineers, mechanical engin- 
eers, electrical, chemical, adminis- 
trative, industrial, marine, aero- 
nautical, engineers of all types of 
training, all ages and all degrees 
of experience are required. Every 
branch of industry, as well as the 
Government services, daily calls 
upon its trained engineers to help 
solve the problems of more and 
faster production. 


At a recent meeting of the Cor- 
nell Society of Engineers, Dean 
Hollister spoke of the large num- 
ber of defense projects in which 
Cornell is actively interested. It 
is only natural that most of this 
action centers around the Engin- 
eering College and, therefore, that 
the Dean was the logical choice of 
President Day as liaison man for 
the University with the Defense 
Commission. The impressive part 


of Dean Hollister’s talk was the 
tremendous number of projects to 
which the University and the facul- 
ty are devoting their time and 
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President's Message 


energies. It is indeed encouraging 
to know that so many of our best 
engineering resources are being 
sought after and used. 

One—and only one—of the large 
problems created by all of this in- 
tense effort is the demand for new 
engineers on the part of industry 
and the consequent impact of that 
demand on the undergraduate en- 
gineer. From the undergraduate’s 
point of view, it certainly must be 
a welcome “impact”. All of them 
can see some kind of an assured 
job in the offing. 

And the young men still in the 
universities are hearing of the de- 
mand. I am told that many of the 
present senior classes in all schools 
of engineering at Cornell are al- 
ready spoken for by a number of 
large companies. In addition, more 
companies than ever before are 
sending representatives to Ithaca 
to find new engineers for their 
staffs. 

The natural trend of thought is 
that, in their desire to obtain new 
engineering blood, some industries 
may bid against each other for stu- 
dents. The result could be higher 
and higher initial salaries as the 
demand exceeds the supply. I am 
told that today’s undergraduates 
are a very stable group, and, while 
I am sure this is true, it would be 
extremely difficult to be entirely 
indifferent to the appeal of higher 
salaries. The results could very 
well mean that recent graduates 
would go to the best-paying job, 
rather than that for which they are 
best fitted or which seems to be the 


most stable and sound over the long 
pull. 

I would like to warn the en- 
gineers now thinking about jobs 
when they graduate, to take a 
long look beyond the present situa- 
tion; and while no one can prog- 
nosticate very satisfactorily what 
the future may bring, it is equally 
certain that the best job now may 
not be the best job five years from 
now or in the long run. It is my 
hope that the newly graduating 
engineers will not let the tempta- 
tions of immediate apparent suc- 
cess lead them into fields for which 
they know they are not fitted, and 
thereby poorly equip themselves 
for that hard future which is just 
around the corner—that time when 
only the most diligent, best equip- 
ped man may be certain of a con- 
tinuing position. 

Industry, too, can be wrong at 
the present time by taking too 
many young men in its desire to 
fill immediate gaps. I know that 
many industries are desperately en- 
deavoring to fill their ranks with 
trained engineers. Many of these 
must be men of greater experience 
than recent graduates. If there 
are not enough experienced engin- 
eers to go round, it is my hope 
that industry will not assume that 
recent graduates can be trained 
any quicker today than during 
other times; and therefore they 
should be placed in work for which 
they are fitted, where they can 
start that basic training that will 
make them long-term, steady con- 
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things 
telephone 


Developing better apparatus of many 
kinds at lower cost is a continuous process 
in the Bell System. It plays a major part 
in making your telephone service the fin- 
est and cheapest in the world. Here is 
one of many cases in point: 

Above you see two telephone loading 
coils one old, one new. Such coils are 
spaced at regular intervals along tele- 
phone circuits. They reduce electrical 


Why not telephone home at least once a week? Long Distance rates 


to most points are lowest any night after 7 P. M. and all day Sunday. 
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losses... help to bring your voice through 
clearly, strongly over long distances. 
Through the years, engineers at Bell 
Telephone Laboratories have succeeded 
in making these coils smaller and smaller. 
In so doing, they have greatly reduced 
the cost per coil, which ... multiplied by 
the millions in use in the Bell System’s 
nation-wide network ... has helped to 
keep the cost of out-of-town service low. 
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The gift to the University of a 
new building for the School of 
Chemical Engineering, to be erected 
at a cost of $700,000, was an- 
nounced by President Edmund E. 
Day as this issue of THE CoRNELL 
ENGINEER went to press. The don- 
or is Franklin W. Olin, C.E. ’86, a 
Trustee of the University who for 
many years has been president of 
the Western Cartridge Company 
and affiliated concerns. 


Mr. Olin presented the building 
as a memorial to his son, Franklin 
W. Olin, Jr., who received his M.E. 
degree from Cornell in 1912 and 
died in 1921. Construction will be- 
gin immediately on a schedule call- 
ing for completion in October of 
this year. 

“Olin Hall of Chemical Engin- 
eering will have unsurpassed facil- 
ities for training in this field,” Dean 
Hollister declared. “With more 
than 100,000 feet of floor space, 
the building will provide numerous 
laboratories of varying sizes, adapt- 
ed both to undergraduate instruc- 
tion and to graduate research. Oc- 
cupying most of one wing will be 
an extensive three-story laboratory, 
enabling students to build and op- 
erate large-scale model plants, em- 
bracing all the equipment neces- 
sary for following through an en- 
tire chemical manufacturing pro- 
cess.” 


Olin Hall will be an L-shaped 
structure with three stories above 
a basement, extending north 280 
feet on Central Avenue from Cam- 
pus Road and east 223 feet on 
Campus Road from Central Aven- 
ue. Both portions of the building 
will be 60 feet in depth. It will be 
of fireproof construction through- 
out, faced in part with native stone 
to harmonize with Myron Taylor 
and Willard Straight Halls, which 


are adjacent. 


A complete description of the 
new building will be given in a 
later issue. 


Down Engineers’ 


Employment 


Efforts of industrial concerns to 
secure seniors in the College of 
Engineering as employees when 
they graduate this June have 
reached unparalleled intensity this 
winter. Representatives of lead- 
ing companies are coming in larger 
numbers than usual, and earlier 
than in previous years. It is not 
uncommon for seven interviewing 
rooms to be in operation at one 
time throughout the day; on one 
day in January, eleven men repre- 
senting four companies were inter- 
viewing seniors at the same time in 


Sibley Dome. 


2, 

On Thursday, February 
13th, our competitions are 
being opened to freshmen and 
sophomores who desire posi- 
tions on our editorial staff 
and to sophomores anxious to 
make the business staff. These 
will be short competitions 
lasting until April Ist. 

A new course in engineer- 
ing journalism is being run 
in conjunction with this com- 
petition in order to assure 
that compets, as well as the 
board and staff members, will 
receive practical suggestions 
and information which will 
enable them to handle their 
jobs more efficiently. In ad- 
dition to being an excellent 
training, this course offers one 
hour of university credit per 
term for the junior and senior 
years. 

If you are interested, drop 
up to room 40, Lincoln Hall. 


Neu High-Voltage 
Laboratory 


Construction of a new $150,000 
high-voltage laboratory for the Col- 
lege of Engineering has recently 
been authorized by the Board of 
Trustees. The laboratory will be 
used for research into the proper- 
ties of air and other electrical in- 


sulating materials. According to 
Dr. W. A. Lewis, jr., director of the 
School of Electrica! Engineering, 
who will supervise the program, 
“One of the important problems to 
be investigated is that of corona, 
the halo or glow which may sur- 
round conductors at high voltages, 
indicating leakage of electricity to 
the atmosphere. Between the em- 
pirical work of the practical en- 
gineer and the small-scale experi- 
ments of the physicist is a large 
unexplored region where precise in- 
vestigation and analysis may reveal 
much of importance in power trans- 
mission and throw light on the gen- 
eral properties of materials under 
electrical tension.” 


The laboratory building, which 
will be 72 by 120 feet, and 65 feet 
high, will be of steel construction 
throughout, providing an electro- 
static shield to keep the effects ci 
high voltages within the laboratory. 
Connected with it will be a half- 
mile high-voltage transmission lin<. 
The laboratory will be located on 
University property near East 
Ithaca station, with highway and 
rail facilities. 


It will be provided with both 60 
cycle and impulse testing equip- 
ment. The former will be used in 
research on problems which arise 
with the transmission lines, such as 
those caused by lightning. The 60 
cycle equipment will be capable ot 
providing voltage of 750,000 single 
phase, or 433,000 volts three phase, 
which is sufficiently high to test 
equipment for higher voltages than 
any now in use. The maximum 
now used in the United States 
287,000 volts at Boulder Dam. The 
impulse testing equipment in the 
new laboratory will simulate natur- 
al lightning up to a maximum of 
3,000,000 volts. There is no com- 
parable laboratory in any univer- 
sity east of the Rockies, and there 
is only one with similar facilities 
on the Pacific Coast. 


Besides the research program, 
the laboratory staff will undertake 
tests of apparatus for commercial 
purposes, such as insulators, bush- 
ings, switching equipment, and 
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Engineers’ Way 
(Continued from page 18) 
transformers. It is planned to ex- 
tend a spur of the Lehigh Valley 
Railroad into the laboratory, so 
that large pieces of equipment may 
be brought in and tested without 
being removed from the freight 

cars. 

Power will be supplied from the 
University Power Plant, where the 
necessary facilities are already 
available. A motor generator will 
be inserted in the line so that effects 
of the work in the laboratory will 
not be reflected back into the Uni- 
versity lighting system. Construc- 
tion on the project will begin at an 
early date, and it is hoped that 
the laboratory will be completed by 
mid-summer. 


“Join the Navy...” 


Rear Admiral Harry E. Yarnell, 
former commander-in-chief of the 
Asiatic Fleet who so efficiently 
represented the United States gov- 
ernment in the settlement of the 
“Panay” incident, addressed the 


juniors and seniors of the Univer- 
sity on Wednesday, January 22nd, 
concerning opportunities for com- 
missions in the U. S. Naval Re- 
serve. 

With him were Commander Luis 
de Florez, U.S.N.R., of the Bureau 
of Aeronautics; Commander J. R. 
Lannon, U.S.N., representing the 
Bureau of Navigation; Lt. Com- 
mander D. M. Collins, U.S.N.R., 
representing the Third Naval Dis- 
trict; Captain W. R. Van Auken, 
U.S.N. ret., of the Bureau of Ord- 
nance; and Lt. Joseph J. Hartman, 
U.S.N.R., of the Bureau of Ships. 

Because the Navy in interested 
in obtaining the services of college 
graduates with technical training, 
especially in engineering, commis- 
sions are being offered on a new 
basis. Members of the present sen- 
ior class whose applications are ac- 
cepted will be given appointments 
immediately on graduation and 
ordered to active duty. Juniors will 
be offered the status of probationary 
ensigns until graduation, when they 
will receive permanent commis- 
sions. 

Men commissioned under this 


plan will be used in aviation, the 
construction of ships, the design of 
ordnance, similar technical 
fields where their education will 
make them especially valuable. 


Defense Training 


The “all out” signal for maxi- 
mum productive effort has been 
issued to American industry; but 
an immediate echo, along with the 
other “bottle necks”, has been the 
cry for more and more trained men 
to help run the gigantic industrial 
machine. To help meet this press- 
ing need, the College of Engineer- 
ing has recently set up two new 
courses in connection with the En- 
gineering Defense Program, and 
three additional courses are con- 
templated. 

These courses in_ Electronics, 
Physical Metallurgy, Machine De- 
sign, Production Management and 
Supervision, and Tool and Die De- 
sign are to be offered by the Col- 
lege for men throughout the South- 
ern Tier of New York State who 
are employed in defense industries 
or who have the necessary technical 
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FIRST AID IN THE FIELD 


Some day, when you are in industry, things 
may go badly because a tap, a die, a twist 
drill, a reamer or a gage isn’t doing the work 
it should. 

If such a day comes to you, remember this: 
G.T.D. Greenfield, the world’s largest manu- 
facturer of threading tools maintains a force 
of some 40 experienced field engineers for 
just such days. A call for the “Greenfield” 
man will always help. 


GREENFIELD TAP & DIE CORPORATION 


GREENFIELD, MASS. 


“METALLIC” WOVEN TAPES 


Woven, finished and coated to protect 
against wear and moisture. to resist stretch- 
ing and shrinking, and to prevent fraying 
at the edges. the Lufkin Metallic” is con- 
sidered the best woven tape made. 


WRITE FOR FREE COMPLETE CATALOG 


WINDSOR, ONT. 


NEW YORK | THE /UFKIN fPULE 


106 Lafayette St. SAGINAW, MICHIGAN 


background for courses to train 
them for such industries. The en- 
tire program is designed to meet 
the needs discovered in an exten- 
sive survey of defense industries 
in the Southern Tier. 

The courses in Electronics and 
Physical Metallurgy were approved 
by the U. S. Office of Education 
and started January 18, while ap- 
proval of the other three is expected 
in time for them to start February 
1. Under the National Engineering 
Defense Training Program, there 
will be no tuition charge for the 
covrses, but the applicants must 
meet the stated requirements of 
academic training and experience. 
Four of the courses are designed 
lor high school graduates who have 
had two years of college work or 
its equivalent in practical experi- 
ence. One year of engineering 
training and either an engineering 
drawing course or drafting experi- 
ence are required for the course in 
Tool and Die Design. 


Engineers’ Ball 
The committee appointed by the 
Student Engineering Council to 
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GREENFIELD 


TAPS - DIES - GAGES - TWIST DRILLS - REAMERS - SCREW PLATES - PIPE TOOLS 


superintend arrangements for the 
annual Engineers’ Ball has selected 
Friday, February 28th, as the date 
for the event. The members of this 
committee are: 

R. MacCallum 

R. A. Graham, Chairman 

J. R. Meachem 

F. S. Hathaway 


William J. Sloughter was ap- 
pointed to the newly created posi- 
tion of Council Secretary, and 
Emerson Cole was appointed to the 
Council to act as Publicity Direc- 
tor. 

Although seemingly early, plans 
for Cornell Day, which is the Coun- 
cil’s most important task, are al- 
ready under way and new ideas 
for the Engineering Show are be- 
ing developed continually. 


aA, 

Those who are finding it difficult 
to keep posted on engineering acti- 
vities and, as a result, miss many 
good lectures and meetings, will 
heartily approve plans for the Tau 
Beta Pi bulletin board, now near- 
ing completion. This is to be a 
permanent bulletin board located in 


TAPES — RULES — PRECISION TOOLS 


some central place, such as Sibley 
Dome. On it will be posted no- 
tices of all activities of the Engin- 
eering College for the week. Lec- 
tures, society meetings, club meet- 
ings, etc. will all be included, so 
that students will have no difficulty 
in keeping well informed. Heading 
the board will be a roster of the 
undergraduate members of Tau 
Beta Pi. 

The society has recently been 
granted the use of a room in Lin- 
coln Hall, to be known as the “Tau 
Beta Pi Room,” in which all meet- 
ings and gatherings will be held. 


& 


A.LE.E. 

The Student Branch and the 
Ithaca Section of the AIEE jointly 
held their annual dinner at Willard 
Straight Hall on January 17. The 
dinner was in honor of Mr. R. W. 
Sorensen, president of the Insti- 
tute, who made the principal ad- 
dress of the evening entitled, “En- 
gineering Horizons, Limited”. Mr. 
Sorenson related his observations 
of the field of Electrical Engineer- 
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Tell Berna Here 


Tell Berna M.E. 712, who is gen- 
eral manager of the National Tool 
Builders’ Association, addressed 
the senior electrical and mechan- 
ical engineers in West Sibley Janu- 
ary 10, on the subject “Industry 
and the Defense Program.” 

Approximately 300 students and 
faculty members crowded one of 
the lecture rooms to hear him 
speak about the problems encoun- 
tered by the machine tool builder 
in satisfying the needs of the United 
States Army and Navy. 

While at Cornell, Berna was an 
outstanding track star. He was in- 
tercollegiate cross-country cham- 
pion in 1909, and in May, 1912, set 
a two-mile outdoor record that 
stood for 21 years as the American 
mark. 


Nichols Wins Prize 
Kenneth D. Nichols C.E. 732 and 
M.C.E. °33 was awarded the Col- 
lingwood Prize at the annual meet- 
ing of the American Society of Civil 
Engineers in New York City, Janu- 
ary 15 for his paper on “Observed 
Effects of Geometric Distortion of 


Hydraulic Models.” 

He is a captain in the U. S. Army 
Corps of Engineers, stationed at 
West Point as instructor in the De- 
partment of Civil and Military 
Engineering. A graduate of the 
U. S. Military Academy and the 
Engineer School at Fort Belvoir, 
Va., as well as of Cornell, he also 
holds a Ph.D. degree from the Uni- 
versity of Iowa. 

Upon graduation from the Mili- 
tary Academy in 1929, he was com- 
missioned a second lieutenant in 
the Corps of Engineers, U. S. Army, 
and later promoted to first lieuten- 
ant and captain. His first duty in 
the Corps of Engineers was assign- 
ment to the U. S. Army Engineer 
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Battalion in Nicaragua, and he 
spent the period from 1929 to 1931 
in surveying the route for the pro- 
posed Nicaraguan Canal. During 
the periods 1933 to 1934 and 1935 
to 1936 he was assistant director of 
the U. S. Waterways Experiment 
Station at Vicksburg, Miss. In the 
fall of 1934 he was awarded a fel- 
lowship by the Institute of Inter- 
national Education and assigned to 
duty in Berlin, where he studied 
at the Technische Hochschule. He 
also visted most of the leading hy- 
draulic laboratories in Europe. 
Since 1937 he has been an instruc- 
tor in the Department of Civil and 
Military Engineering at the U. S. 
Military Academy. Captain Nich- 
ols is a member of Sigma Xi and 
the Permanent International Asso- 
ciation of Navigation Congresses; 
he is also the author of several ar- 
ticles and discussions dealing with 
hydraulic models. 


We wish to thank Prof. 
F. A. Barnes C.F. ’97 for his 
valuable services this 
magazine as an alumnus ad- 
viser, and regret that he has 
found it necessary to resign 
this position. 


Machey Whites Book 


Adding to the already impos- 
ing list of works by Cornell faculty 
members is a new textbook, “Air 
Conditioning Principles”, by Pro- 
fessor C. O. Mackey ’26. A fore- 
word for this book was written by 
Willis H. Carrier, M.E. ’01, the 
pioneer in air conditioning. 

“The author’s recognized pro- 
ficiency in the fields of applied 
thermodynamics and heat transfer 
has been combined in this work 
with his practical knowledge and 
experience in the art of air condi- 
tioning to produce a treatise of 


outstanding value,” says Mr. Car- 


rier. “In this text he has not only 
successfully integrated previous de- 
velopments by others of the theory 
of the art, but in many instances 
has rounded out both the theory 
and its application with further 
developments of his own. These 
original developments constitute a 
distinct advance in the application 
of scientific and mathematical prin- 
ciples to the air conditioning‘ art.” 

Professor Mackey in his preface 
pays tribute to the work of Mr. 
Carrier and to that of other en- 
gineers and scientists “who have 
tried in their writings, to rational- 
ize the air conditioning art”. He 
explains that the book is designed 
for undergraduate and graduate en- 
gineers who have had basic courses 
in thermodynamics, fluid flow, and 
heat transfer. 


Lady Engineer 


Olive W. Dennis, who graduated 
from the School of Civil Engineer- 
ing in 1920 and was the second 
woman ever to receive the C.E. de- 
gree from Cornell University, is the 
subject of a recent article by Ade- 
laide Handy in the New York 
Times. She joined the bridge de- 
sign department of the Baltimore 
and Ohio Railroad on graduation, 
but was soon given a special posi- 
tion, as “engineer of service”, which 
she has held for 20 years. 

In this capacity, it is her duty, 
the article explains, “to travel over 
the 5,000 rail miles of that system 
and offer constructive ideas for 
technical and general improve- 
ments. She has since suggested 
changes in items of service from 
dining-car china to new standards 
of coach design which have shat- 
tered many a comfortless preced- 
ent.” 

“The first reclining-back seats 
(Continued on page 24) 
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The more you know about tapered roller 
bearings the more efficient and valuable you will be 
when you enter the field of practical engineering. 


Specifying bearings is one of the mechanical engineer's 
most difficult and responsible jobs, but a thorough 
knowledge of the design, application and advantages 
of TIMKEN Tapered Roller Bearings makes it one of 
the simplest. _ 


Every bearing problem you ever are likely to be faced 
with in any kind of machinery can be solved by the 
proper selection and application of TIMKEN Bearings, 
because these bearings combine every bearing require- 
ment—friction elimination; radial, thrust and combined 
load capacity; and ability to hold moving parts in cor- 
rect and constant alignment. 


Now—while you are studying—is the time to learn about 
TIMKEN Bearings. Write for a free copy of the Timken 
Reference Manual: no better text book is available. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


Manufacturers of TIMKEN Tapered Roller Bearings for automo- 

biles, motor trucks, railroad cars and locomotives and all kinds 

of industrial machinery; TIMKEN Alloy Steels and Carbon and 
Alloy Seamless Tubing; and TIMKEN Rock Bits. 
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(Continued from page 22) 
with foot rests and head rest covers 
in coaches planned for night use 
were realized in accordance with 
her suggestion. She proposed the 
first large dressing rooms for women 
with free paper towels, liquid soap 
and paper drinking cups, now taken 
for granted, but gratefully received 
luxuries at the time.” 

She also devised car ceiling lights 
that could be dimmed at night so 
that travelers might rest more eas- 
ily and provided individual wall 
lights for use by passengers at their 
own convenience. 


“Working with the dining car de- 
partment, she designed a complete 
set of dishes now used in s-ne 
twenty colonial diners on the b. & 
O. Lines. The plates depict pic- 
iuresque and historic points of in- 
terest along the routes of the rail- 
road which are surrounded by en- 
gines in historical sequence of the 
evolution cf motive power. 

“Miss Dennis admits, however, 
that she is more interested in the 
mechanical and engineering prob- 


lems presented by her job than in 
the little touches that make their 
chief appeal to her feminine tastes. 
She would rather puzzle over the 
arrangement of doors and cabinets 
to avoid blocked passages or detect 
flaws in the construction of a Pull- 
man berth than compose a color 
scheme for a new club car, as she 
has often been called upon to do. 

“She is now busy reporting on 
the advantages and defects of a 
newly designed, low-rate, triple 
deck Pullman. It was devised by 
the Pullman Company as a step 
between the de luxe day-and-night 
coaches and the more expensive 
sleeper.” 


Stephen M. Jenks M.E. ’23 has 
been appointed general superin- 
tendent of the Gary Works of the 
Carnegie-Illinois Steel Corporation 
having been promoted from assist- 
ant general superintendent. 

He has been connected with 
United States Steel subsidiaries 
since 1925, when he began in the 
engineering department of the Am- 
erican Sheet and Tin Plate Com- 


pany. Four years later he went to 
the Gary sheet and tin mills as a 
fuel engineer and was transferred 
to Pittsburgh in 1933 as power en- 
gineer for the company. For two 
years he was assistant chief engin- 
eer of the company, and when the 
American Sheet & Tin Plate Com- 
pany became part of the Carnegie- 
Illinois Steel Corp., he was made 
chief engineer of the construction 
division. In 1937 he returned to 
Gary as chief engineer and later 
in that year was appointed assist- 
ant general superintendent. 


Dewey Inspects 

Hayward G. Dewey C.E. 736 who 
was recently awarded the Free- 
man Traveling Scholarship in Hy- 
draulics by the American Society 
of Civil Engineers, has been visiting 
Ithaca to make a thorough inspec- 
tion of the Cornell hydraulic lab- 
oratory. He is visiting all of the 
leading laboratories of the coun- 
try and will remain on leave from 
the U. S. Bureau of Reclamation 
where he is an assistant engineer, 
until the scholarship expires in 
June. 
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income beginning at age of 60 or 65, 


Consult the Local Representatives, 


Phone 9278 


There are only three kinds of Investments 
which you can make: 
1. Investments Which Remain Stable. 
2. Investments Which Decline in Value. 
3. Investments Which Advance In Value. 


Life Insurance is one of the Outstanding 
Investments which, as the years 
pass by, Advances in Value 
During the past 40 years over 1000 thrifty 


students graduating from the Engineering 
University have 


created estates in excess of $5,000,000 by 
buying life insurance and annuity policies 


NEW YORK LIFE INSURANCE CO. 


For further information regarding a guaranteed life 


CHARLES H. WEBSTER 
ROBERT L. WEBSTER 
100 White Park Place 


Super-Refractories Only 


GRAPHITE CRUCIBLES 
REFRACTORY CRUCIBLES 
HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY 

BRICK, TILE, SHAPES 


From the Following Materials:— 
Graphite, Silicon Carbide, Fused Alumina, 
Mullite, Magnesia, Zircon. 


LAVA CRUCIBLE COMPANY of 


Manufacturers of 


PITTSBURGH 
PITTSBURGH 
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(Continued from page 6) 


course. Thus the facilities of the 
university are made available to 
provide essential training, and the 
cost is met by the Federal Gov- 
ernment. 


One of the outstanding features 
of Cornell’s work in Buffalo has 
been the splendid cooperation 
which has been received from in- 
dustry, from civic organizations, 
from the public schools, and from 
the University of Buffalo. The 
Buffalo Board of Education made 
space available in the Burgard 
Vocational High School for hold- 
ing classes in the first course. In 
view of the fact that Burgard 
High School is primarily responsi- 
ble for vocational training in the 
aircraft industry and is operating 
twenty-four hours a day to pro- 
vide such training, it was not easy 
to find space for Cornell’s work. 
The elementary course is given in 
the class rooms of the University 


of Buffalo in Crosby Hall. The 


FEBRUARY, 1941 


Your choice of lisle or rayon in smart new 
Sizes 10 to 12. 


Rothachild’s 


Shop Daily from 9:30 to 6; Sats. to 9 P. M. 


Investigate N° 000 


— for Lower Milling Costs 
on Small Second Operation Work 


(|BS 


Write for details 


Brown & Sharpe Mfg. 
Co., Providence, R. I. 


¢ Metal removing ability, 
combined with fast operation, 
gives the No. 000 Plain Milling 
Machine a distinct advantage on 
second operation work in lower- 
ing costs. 


BROWN SHARPE 


authorities of the University of 
Buffalo have likewise gone to con- 
siderable trouble to make it pos- 
sible for Cornell’s classes to be 
carried on. The Buffalo Chamber 
of Commerce has exhibited much 
interest in the courses and has 
done much to promote their ef- 
fectiveness. Industrial executives 
have been so interested in Cor- 
nell’s work with the aircraft in- 
dustry that they have asked that 
surveys be made of their person- 
nel with the object of determining 
the possibility of giving courses 
adapted to the needs. 

Probably the most striking fea- 
ture of Cornell’s work in Buffalo 
is the feeling, which all of the 
staff have experienced, that the 
work vital, necessary, and 
challenging. Staff members spend 
their days in the aircraft factories 
and devote themselves to giving 
first-hand attention to the prob- 
lems their students meet in their 
daily work. Illustrative material 
for the classroom work in the eve- 
ning is drawn from actual plant 
experiences familiar alike to fac- 


ulty and students. The students 
display tremendous interest in 
their studies, even though many 
of them work overtime at the 
plant in addition to the extra time 
they devote to study and prepara- 
tion for their course. Attendance 
is good, and the eagerness to learn 
which the students display in class 
is unmistakable. 


All told, those who are concern- 
ed with Cornell’s participation in 
Engineering Defense Training are 
convinced beyond doubt that the 
University is making a significant 
contribution to the national pro- 
gram. 


* * * 
Boy: “They’ve some lovely 


mushrooms in this hotel, what do 
you say?” 


Girl: “Don’t bother. We can use 
the parlor when we get home.” 


* %* * 


A pretzel is a doughnut who got 
married and tried to wiggle out of 
it. 
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(Continued from page 15) 
the Curtiss Wright Corporation, 
and the Bell Aircraft Corporation, 
are both doing an excellent job in 
fulfilling one of the greatest needs 
of our country. 

The undergraduate student 
planning to enter the fascinating 
field of aircraft design should be- 
come well versed in the funda- 
mental technical subjects of the 
engineering curricula. The design 
of aircraft requires a high degree 
of engineering skill and the stu- 
dents should lay the foundation for 
his future development on a solid 
base of fundamental knowledge. 
Only then is he able to assimilate 
the advanced knowledge and profit 
by more specialized study to be 
found in the graduate school or at 
the aircraft plant itself. 


The author wishes to express his 
appreciation to the Curtiss Aero- 
plane Division of the Curtiss 
Wright Corporation and to the 
Bell Aircraft Corporation in Buf- 
falo for their generous cooperation 
and assistance. 


Socielies 


(Continued from page 21) 
ing as gleaned from many years of 
varied experience. Although he be- 
gan his talk with the explanation 
that “Limited” qualified his words 
as being limited to his own experi- 
ence, this experience proved to be 
very wide indeed. 

Starting with a history of en- 
gineering, he described how it be- 
gan in the times of the early pyra- 
mid builders and explained how it 
was greatly accelerated by the 
genius Leonardo da Vinci. He 
pointed out that electrical engin- 
eering is closely tied up with the 
other physical sciences such as as- 
tronomy, biology, and physics. A 
pound of the newly discovered 
isotype of uranium, U-235, will de- 
liver, he said, nine times as much 
energy as a pound of coal; and if 
it can be supplied in sufficient 
quantity, it will prove such a pro- 
lific source of energy that the elec- 
trical engineer will have to learn 
to use it. 

At an earlier meeting, on Decem- 
ber 13th, Mr. C. F. Wagner, Con- 
sulting Transmission Engineer of 
the Westinghouse Electric and 
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Manufacturing Company, gave an 
interesting lecture on “The Wave 
Model of Lightning Surges.” Using 
very ingenious and complete mech- 
anical wave models, he clearly dem- 
onstrated the behavior of lightning 
and other surges in transmission 
lines. 


AS.C.E. 

Glenn B. Woodruff, C.E. 710, ad- 
dressed the student branch of tl 
ASCE on January 1. Mr. Wood- 
ruff, who is now bridge engineer for 
the San Francisco-Oakland Bay 
Bridge, described the many and 
varied problems that an engine: 
encounters in designing such a 
large bridge. In fact, he said, four 
designs were submitted for the San 
Francisco bridge before the final 
design, which satisfied all require- 
ments, was accepted. 


A.S.M.E. 

New officers were elected at the 
meeting of the student branch of 
the ASME on January 8th. Harry 
M. St. John, Jr. is the new chair- 
man, assisted by James W. Hart 
as vice-chairman and Henry E. 
Otto, Jr. as secretary-treasurer; all 
are administrative engineers of the 
class of 

Those present at the meeting 
were treated to a revealing motion 
picture entitled, “The Inside Story 
of Lubrication”, which showed 
schematic sketches of lubrication 
problems. Lubrication of bearings, 
gears and even a diesel engine were 
very strikingly and graphically il- 
lustrated by the movies. 

At the ASME banquet on Friday 
night, January 17th, the newly 
elected officers were installed, 
Chuck ‘Lake A.E. ’41 officiating as 
toastmaster. The guest speaker 
was A. R. Stevenson, Jr., staff as- 
sistant to the vice-president of the 
General Electric Company, who 
gave a very interesting talk on the 
development of a product from the 
conception of the idea to the sale 
of the finished product. 


Travers Nelson, ME. 


(Continued from page 10) 
in the competition and from the 
job itself will prove extremely valu- 
able in the future. It was really an 
application of engineering training 
in one way because he had to see 
that the trips were properly 


planned and that everybody was 
satisfied all the time. Trav believes 
that activities and studies should 
be rated on a 50-50 basis. A schol- 
astic training without activities is 
of course valuable in itself but it 
is really only 50% as valuable as it 
could be if other activities were in- 
cluded. 

After graduation in June Trav is 
going to work with Bethlehem Steel 
Company where he will take a 
training course before deciding the 
exact type of work he will do. 


Sam Brown, EE. 


(Continued from page 11) 
are spent as a control engineer in 
the studios of WHCU. He, to- 
gether with four other student en- 
gineers, is responsible for the tech- 
nical operation of the station, and 
in this capacity he was one of the 
group which journeyed to Hanover 
last fall to broadcast the Cornell- 
Dartmouth game. 

Sam Brown hopes to make his 
career in the combined field of fly- 
ing and radio. He is undecided as 
to whether or not he should go into 
engineering or enter the Naval Air 
Corps, with whom he has already 
filed an application placing him on 
the waiting list. He is too tall for 
service according to Army Flying 
Regulations; but since the Navy 
allows a two inch greater margin 
in height, 6 ft. 3 in. Sam Brown 
may yet be a Flying Ensign. 


Presidents Message 
(Continued from page 16) 
tributors to industry’s progress. 
We must avoid the possibility that 
hasty, wrong training would throw 
such men out of work after our de- 

fense needs have been satisfied. 
In other words, it is my feeling 
that this column cannot be more 
importantly filled at this time than 
by expressing the wish that in- 
dustry and students alike keep the 
future constantly in mind when 
taking the action of today. I am 
sure that such an attitude will in 
no way hinder our defense produc- 
tion. Such foresightedness should 
better equip us to meet our long- 

term needs. 
Sincerely, 

John P. Syme ’26 

President 
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The College of Engineering 


Cornell University 


| Offers Courses of Study in the Following Fields: 


Civil Engineering 
General four-year course leading to the degree of Bachelor of Civil Engineering. 
Options are offered in Administrative Engineering, Sanitary Engineering, Structural 
Engineering, Hydraulic Engineering, Transportation Engineering and Geodetic Engineering. 


Six-year course leading to the degrees of Bachelor of Arts and Bachelor of Civil Engineering. 


3. Four-year course in Administrative Engineering in Civil Engineering leading to the degree 
of Bachelor of Science in Administrative Engineering, 


Mechanical Engineering 

1. General four-year course leading to the degree of Bachelor of Mechanical Engineering. 
Options are offered in the senior year in Power-Plant Engineering, Heat Engineering, 
Industrial Engineering. Automotive Engineering, Aeronautical Engineering, and Hydraulic 
Power-Plant Engineering. 

2. Five-year course leading to the degree of Bachelor of Mechanical Engineering. 

3. Six-year course leading to the degrees of Bachelor of Arts and Bachelor of Mechanical 
Engineering. 

4. Four-year course in Administrative Engineering in Mechanical Engineering, leading to the 
degree of Bachelor of Science in Administrative Engineering. 


Electrical Engineering 


1. General four-year course leading to the degree of Bachelor of Electrical Engineering. 


Six-year course leading to the degrees of Bachelor of Arts and Bachelor of Electrical 
Engineering. 

3. Four-year course in Administrative Engineering in Electrical Engineering leading to the 
degree of Bachelor of Science in Administrative Engineering. 


Chemical Engineering 
1, Five-year course leading to the degree of Bachelor of Chemical Engineering. 


Graduate Work 


Courses leading to the Master’s and Doctor’s degrees are available in all the above fields. 


Engineering Research 
Facilities are available for conducting fundamental and industrial researches in the foregoing 
fields in cooperation with industries. 


For Detailed Information, Address 


The Dean of the College of Engineering, Cornell University 
Ithaca, New York 


FEBRUARY, 1941 
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From a church signboard: 
Evening Subject 
“What is Hell Like?” 


Come and hear our organist 
* * * 


She: “Do you want to see where 
I was operated on?” 
He (eagerly): “Yes.” 
She: “Well, we’re just two blocks 
from the hospital.” 
* * 


It was during prohibition. The 
railway station was packed with a 
gay, going-away throng. Over at 
one side of the waiting room stood 
a quiet little man, fidgeting about 
and attempting to hide himself 
from the crowd. A Federal Agent 
noticed that the stranger had some- 
thing in his coat pocket from which 
drops were falling in slow trickles. 
The agent, with a gleam in his eyes, 
collared the gent, put a finger out 
under the drops, caught one and 


tasted it. Then he spoke to the 
man. 

“Scotch?” 

“Nope,” replied the stranger, 
“Airdale pup.” 


* * * 


And then there was the business 
statistics student who ruined a me- 
chanical calculator when he divided 
a number by zero and burned out 
the bearings. 

* * * 


Fan looking into _ telescope: 


Gawd! 
Friend: Gwan, it ain’t that pow- 
erful. 
* * * 


“Harry surprised me by telling 
me we were going to France on our 
honeymoon.” 

“How nice, and how did he spring 
it on you?” 

“He said that as soon as we were 
married he would show me where 
he was wounded in the war.” 


* %* 


A patient in a lunatic ward in- 
sisted he was Adolf Hitler. 

“Who gave you that name?” the 
doctor inquired. 

“God gave it to me,” said the pa- 
tient. 

“No, I didn’t,” answered a voice 
from a neighboring bed. 
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Stress and Shain 


One of the briefest musical cri- 
ticisms on record appeared in a 
Detroit paper: 

“An amateur string quartet play- 
ed Brahms here last evening. 
Brahms lost.” 

* * * 


A letter, written to the director 
of the chemical engineering school 
of a prominent eastern university, 
read as follows: 

Dear Sir: Does corn whiskey, if 
stored in a brown glass bottle for 
a long period of time, undergo any 
change or any improvement in body 
and flavor? 

After due professional medita- 
tion, the director sent the follow- 
ing reply: 

Dear Sir: ve never been able 
to keep corn whiskey in a bottle 
for any length of time to see! 


* * 


The young man grasped the 
handrail of the last car and swung 
himself up to the rear platform, 
gasping for breath. A_ bronzed, 
heavy-set, middle-aged man eyed 
him with disfavor. 

“When I was your age, young 
man,” he remarked, “I could sprint 
down the walk and catch the train 
without puffing like that.” 

“Yes,” the winded one replied, 


“but I... missed this one... at 
the . . . last station.” 
* * * 


ALUMNI NEWS 


Beech B-—, who graduated last 
year, landed a soft job—he’s in a 
bloomer factory now pulling down 
about two thousand a year. 


* * * 
A girlie whose name doesn’t matter, 
Found that she got fatter and fatter 
But she dieted so well 
That she now looks like hell, 


And there isn’t a place you can 


patter. 
* * * 


They say a hug is energy gone to 
waist. 
* * # 


“There’s only one thing wrong 
with me, blondie, I’m color blind.” 


“You all sho’ mus’ be, mistah.” 


ANONYMOUS 


Voice on phone: “John Smith is 
sick and can’t attend class today. 
He requested me to notify you.” 

Professor: “All right. Who is 
th's speaking?” 

Voice: “This is my roommate.” 

* * * 
T’s 
I think that I shall never see 

An auto like the Model-T; 

A can whose three-inch tires are 
pressed 

Against the earth’s rough, stony 

breast; 
A can who looks for gas all day, 

And blows a radiator spray; 

A crate that in the summer goes 

And freezes up when first it 

snows; 

A crank with which we often toil; 
Four cylinders that eat up oil; 
Poems are made by fools like we, 
But only Ford can make a T. 


* * * 


A kiss is a peculiar proposition. 
Of no use to one, yet absolute bliss 
to two. The small boy gets it for 
nothing, the young man has to lie 
for it, and the old man has to buy 
it; the baby’s right, the lover’s 
privilege, and the hypocrite’s mask. 
To a young girl, faith; to a mar- 
ried woman, hope; and to an old 
maid, charity. 

* * * 


Headline: Burglar raids debut- 
ante’s room and steals all her lin- 
gerie. (Quite an undi-taking no 
doubt. ) 

* * * 

Gently, he pushed her quivering 
shoulders back against the chair. 
She raised beseeching eyes in which 
faint hope and fear were struggling. 
From her parted lips the breath 
came in short, wrenching gasps. 
Reassuringly, he smiled at her. 

Bzzzz, went the dentist’s drill. 


* * * 
A HOME EC. LYRIC... 
Finals, finals everywhere, 
With drops and drops of ink, 


And never a prof who'll leave the 
room, 
And allow a guy to think. 
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NIGHT BASEBALL 
Six major league parks have been equipped 
by Westinghouse for night baseball. Each 
of these ‘8-tower’ installations develops 
approximately the following amount of light: 
1. 750,000 Candle power 
2. 100,000,000 Candle power 
3. 2,575,000 Candle power 
4. 210,000,000 Candle power 


THE STERILAMP 
Science has acclaimed the new Sterilamp 
d by Westingh because: 

1. It provides normal daylight for class- 
rooms, offices and factories. 

2. It facilitates medical diagnosis of dif- 
ficult pathological conditions, 

3. It kills micro-organisms with ultraviolet 
radiation. 

4. It extends the range of airway beacons. 


THE ATOM SMASHER 


The giant 90-ton atom smasher in the 
ingh R h Lab ies is used 


principally for: 
1. Testing the tensile strength of metal. 
2. Measuring the impact of projectiles. 
3. Conducting theoretical research in nu- 
clear physics. 
Providing high-voltage beam for deep 
X-raying. 


LONGEST ELECTR 
Two years ago Westinghouse engineered and 
built the longest electric stairway ever used 
in this country. It was designed to: 
Save subway riders millions of steps. 
Transport passengers to the top of the 
Empire State Building. 
Carry shoppers from floor to floor in 
Macy’s Department Store. 
Transport World’s Fair visitors to the 
inside of the Perisphere. 


THE LARGEST TELESCOPE 
The 200-inch telescope for which Westing- 
house designed and built the mounting is 
now being erected: 

On Mt. Palomar, California. 

On Bear Mountain, New York. 

On Sankaty Head, Nantucket. 

On a in in Aberdeen-Hoqui 

Washington. 


THE TIME CAPSULE 
The Westinghouse Time Capsule buried on 
the site of the New York World’s Fair 
contains: 
1. Various plans for universal peace. 
2. A record of contemporary civilization. 
3. Autographs of celebrities who visited the 
N. Y. World’s Fair. 
4. A list of the most important electrical 
inventions of the twentieth century, 


Just a Word 
Before You Begin 


Here’s an opportunity to test your 
knowledge of electricity and meas- 
ure your familiarity with impor- 
tant developments in the field of 
science. 

Optional answers are provided 
for each of the six situations illus- 
trated at the left. Your task is to 
select the one that’s correct. So that 
there'll be no temptation to peek, 
the answers are printed below, up- 
side down. 

If you get four out of six correct 
your knowledge of electricity is 
average. Five out of six is good. If 
you chalk up a perfect score the 
class ought to vote you “most likely 
to succeed.” 


* ANSWERS x 
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SPEED INDICATOR 


HEN an airplane catapult hurls a plane 

into the air too fast, the pilot may be injured 
and unnecessary strain put on the plane. If the 
plane takes off too slowly, it will drop into the 
water. In the past, barrels have been substituted 
for planes for testing purposes. 

A new speed indicator, designed by the General 
Electric Company, checks the adjustment of the 
catapult without risking pilot or plane. The skid 
is shot down the track empty; if it registers the 
proper speed, the plane can then be placed on it 
and launched into the air at the correct speed. 
With some changes the equipment may be used 
to time other moving objects. 


EYES FOR DEFENSE 


EOPLE in and around Schenectady, N. Y. 

are looking up these nights, watching the 
beams from giant searchlights being tested at the 
General Electric plant. In other parts of the world 
whole cities huddle underground, while sirens wail 
and bombs crash—but these Americans watch 
without fear. The sharp fingers of light sweeping 
silently across the sky are reassurance, symbols of 


Campus News 


GENERAL ELECTRIC 


security. Industry is on the job, providing the 
eyes of defense. 

Searchlights are not the only defense items 
being built in Schenectady and in the other plants 
of General Electric. Great steam turbines are 
under construction, totalling millions of horse- 
power, to drive the ships of America’s expanding 
navy; intricate controls will direct the operation 
of warships, tanks, planes, and guns; radio equip- 
ment will facilitate communication on land and 
sea and in the air. 

And playing a vital part in these defense prep- 
arations are Testmen, young student engineers 
just off the campus, whose responsibility it is 
to test these machines. 


INDUSTRIOUS FISH 


AMUEL JOHNSON, a chemist in the Gen- 
eral Electric plastics research laboratory at 
Pittsfield, Mass., has three fish as helpers. 
A large glass jar, used in the laboratory to keep 
a constant temperature bath for measuring the 
viscosity of plastic materials, collected scum in- 
side, making the glass opaque. Since it was neces- 
sary to look through the glass, the jar had to be 
emptied and scoured once or twice a week. This 
was a tedious job, because the scum stuck. Acids 
didn’t work. Snails were even put in the jar as 
scavengers, but high temperatures killed them. 
Then, just by chance, Johnson tried three goldfish 
from the “‘five and ten.”’ 
The fish took to the scum like a kitten takes to 
milk; within two or three days the jar was as 
clean as a whistle. It has remained so ever since. 
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